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(57) Abstract* 

PROBLEM TO BE SOLVED: To 
prevent the generation of mutual 
diffusion of impurities through a 
tungsten silicide of a gate electrode 
and to prevent increase in a 
process number, by eliminating the 
need of introducing the impurities to 
the gate electrode in a different 
process. 

SOLUTION: A field insulation film 
21 A for separating a formation 
region 12 of a PMOSFET and a 
formation area 13 of an NMOSFET 
is provided on a semiconductor 
substrate 1 1 . Then, a P-type gate 
electrode 33 of the formation area 
1 2 of the PMOSFET and an N-type 
gate electrode 34 of the formation 
area 1 3 of the NMOSFET are 
physically separated on the field 
insulation film 21 A and an 
embedded conductive layer 43 
connected to both gate electrodes 
33 and 34 is formed inside a groove 
formed on an insulation film 41 
covering both gate electrodes 33 
and 34 and reaching a separation 
part of both gate electrodes 33 and 
34. 



42. * 

7 




13 NMOS F£T^«*fiW 
12 PUaSFET<WBj£?»« 



0 \ 



33 



43 



34 









1 1 


» 1 

1 • 1 











12) 



COPYRIGHT: (C)1999,JPO 



file://c:¥windows¥TEMP¥24ME5C5E.htm 



03/06/23 



(19) B#HftfW (JP) 



«2) & ffl 4# ft & $g (A) 



m 1-195713 



(43)&iHB ¥j£ll*f(1999)7/321B 





(51) IntCl.* 
H0 1L 21/8238 
27/092 
27/108 
21/8242 
29/80 



F I 

H 0 1 L 27/08 
27/10 

29/80 



3 2 1 F 
6 2 1 C 
6 8 1 F 
W 



$211:$ »^«!>9c 5 OL (± 11 H) 



(21) 
(22)tBKB 



8«¥10-599 



¥JE£10^(1998) lfl 6 0 



(71)ti)IBA 000002185 

JtOi«KfliJII&lfcftJII 6 T 9 7 #354? 
JfcJSC»a/IIK:It&JII6TB7#35# 

(74)^ a #s± mm am 



(54) [&&<D%m *mt&w#£u*v>nmj}m 

(57) [S*!73 

OSFETWttcO^LSr^-r. £ fey- N^fiiONS^ 

[*Rfe¥8] PMOSFET»M«l 2tNMO 
S F E TOJgdtfW* 13k £#H*- £ 7 * HtetUI 
2 1 AAq^ftS^l l(CK»t£iVtVVC, PMOSF 
E T^JBfltiW* 1 20PSSwy— Htti3 3fc. NMO 

y- h mm 3 3 , 34 s t <r>xm y- 

hm®3 3 . 3 4 £ttflH-*£!UR4 1 t#l£$iifcai 

4 2rtC. Pf y- 3 3.34 (csahr4«*>i&* 

©SB 4 3 $itfe t> CQX'fr h . 



42 3| 
43 

34 nsnr-i-wm 




13 NMOSFET 05®jstaiat 

12 PMOS FETOJBOW3 
I I . 



(I ) 




34 



(2) 



(2) 



!f lifff 1 1-1 9 5 7 1 3 



f&Ztltzmi hy>~/X7cr>y-h WBttfi P MX'BWL $ 

yyVX5<F>y- bW&tfNSLX'Bf&ZtlXl^X . tro 
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mte p h ss t Mie Nffi<oy — t ami 

miZP$L<7)y-bwmtmiNm<7)7- bnt^m 
a. 

b^^byy'J^W^hbl.Zy'-bW^^B^th 
Rtc. m%^l<r>by>=Jx?m$Ltco7-hmmtm 

teas 2<7)b7>isz.? m^kco-y— b t £ striB ? 4 
frie^ i <r> byy^^mm±(Dy-bmm^pmizB 
SMjfc-t&xgi:, 

I? e p s<7) y- h ws t m te n ho y- t- t £ 

miPM<7)-y'~ b9Mb HffieNS^y- hS&i: c$mi 

sft-cus m&mm emitt & xg 

filial l o h yy-J7.9ffl§i±.<r>y-bW&i: PmzB 

s£U Btriem2ioh7>'^x^mJ«±coy-M;fi6SrN 
striate. 

[ 4 ] li^ig 2 f £®<0¥ig{fcl£S<0M3i:fr £C 

WE* ii±«y- nit frie^ 2 

<?>h7 v^x^sttjboy- bvst imm-hmizm 



Hiiass 1 <o h 5 *»«Lb>>y- bm® t miess 2 
o h 7 y itx ? ffi®±<?>y- b %m t s- Bfcth mzm 

[000 1] 

^®B**aau. mt<teT3.Tj\sir-bffim<7)* 
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[0003] S^Q^'-y^^ *»JJEi-ftfcU±. y-h 
ZtllZlZ^ NMOS byy-JX^UXX/PMOS b . 

[0 0 04] Dy'7 ?fAV XCD R AM« J: 0 
U*^5r^«rf-5^-. TJ-Tfry-bZBl&Ltz® 
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[0006] -fj. nsMi&^m<tiMz. y- hnm 

ON* WtP' ffi.t&t£. MOSFETWM)S^ 

fiW £ fctfx*)j£ v *»J*j6«s&R t * 6 OT\ -fe/I^BBW<0*a 

1 2 1 a>£>o;iigii&fiJK 1 3 lfc®jSSivO**3>* 
?h*12 2£fflfflLTNffi1W*0>y-h*ffl 1 It 
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[00 07] 

2cob ^v-jxfffl&t &#mt& y 4 Yitamffi 

byWX9<r>Y—b VMtf N ItM $ wc , 
oPI^y- Mtfi£ k N SO y — h mfii k 

k &7 * -yu HieitBLhTl*aWt=*«$*L"C v^i . t 

fri>*mftmfo±Mtpm<F>y- bmmt Nsoy- b 

PSoy— MEffikNSoy— h^Sffiko#fiiSB 

ioy- bnMt Nsoy- htMkfcsa&i-&s#>i& 

[0008] ±l£^f*c^ST(i. fflfflSm^* b 5 

>isxf<r> y- h mmiz . 7 * h *«iLt-c p so 

ffiSBBT. y- H *fii4'<7)^^* 5 St5c-r i k JiSr 
t\ $^>t=. PMoy— htgffik N^coy— hSEffikS: 

frh. PSoy— MEffikNScoy-MEffik{±^jM$ 
^S^o^&^flii^oy- b®Bifc:t£fijrf 4 -I k (2 

[0009] %<n*mfcwm.<r>m&% : &i. *mfcmte 
-rsfigc, ssi, ^2oh7y^^^JS±o«-y-h 

«®£ 7 4 -/WH*eSM±-C»BILfe*Wtueja£UA: 
». SBlOh^^y^^fKKiwy-MIffi^PSSkUe 



JSU ^O^y^'A^&JiOy-hmSiSrNSU;: 
LfcflL Pgtfoy— httffikNS^y— httSkfc^BI 

e , p mo y— h ^® k N soy- h MM k uti^-t I) 

HWSrPSfcitfNSlcj&iW-ilgfc. 

f^o^^?£^j£-fi>. $4,(c±iey-MM* 
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[0010] ±eamif«6ii<oiBft*ffi"c«, y-hm 
so^-mbbi£(= J: 0 , znmzmmz k i, & o Igfc 

&. h«fi*PSfe«tt^NSfc:»*-*"*xa 

k. «»«i«WJlS»«'f-4iaktfOBIfc:. SMSS* 
y-b«ai^3W^Wffill£»»4IWji:S*t4. *^>fe 

*. $ ^ t y- »«tsis^v^x 7 f 

[00 11] 

mm.<r>— 0iJ$r . 0 1 *0«*flWaRBBBfc J: -> "T »W 
4. Zcom lTli. ( 1 ) fclffffiiaSr^L. ( 2 ) 

[0012] 01 ^-tct 3tC. 1 1 CttP 

MOSFETOMH^ (^KOh^y^X^) 1 
2tNMOSFETO»*i« (^2(7)h7y>''X?I 

«) 1 3 k * 7 1 -jub'imm2 1 Mgjftsii 

±si¥-&#&& 1 Hi. ^Hx.tfa^Ov-'Jrjy 
S^* 1 ^^ «3 . ±127 -f HfftKR 2 1 ttBHtv' U 3 
Vfrhtth* ttz. ±|£PMOSFETO^fiS;^l 2 
co^WmW. 1 lCliPMOSf^r ^yl^i* 1 4 
$ it. ±ie N M O S F E TOMi^ 1 3 O^f^SS 

1 ifcr«NMOSf-v*;HH«l S^JB^iiT^rfc 

[00 13] JJEPMOSFETO»«iil*l 2*J«ktf 
N M O S F E TO^fiit^ii 1 3 O^ttSK 1 1 ±Ct± 

y- h tm® 3 1 ti. pmosfe Tarns.* 

mi 20y-h^H3 UCIiPMOSFETWPS 
Oy-hm@3 3* { ^^$il. ±ieNMOSFETOJg 
AfRttl 3^y-bM3 lltliNMOSFETO 
NStfOy— MtS3 4 3WB«$<l-CV^*. -eLT#y- 
hlBS 3 3. 3 4 {±±157 -f K%8R2 1 Jitcffiaj 
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ff y- h-msi^y- h^j: o i>m.\,^$mx"fammzttm 

-hS : 6i3 4(4. mm I 0 OnmCOJf $*);i?y If 3 
y^5 1 k^itC^JftL^f^tfl 0 0nmc0/I$<7) 

[0 0 14] c^-C'tiia^tit^v^. &y-t- 
m«i3 3 , 3 40MffllCi3ltS¥^sfrSt£ 1 1 K(4. 011 
itfLDD (Lightly Doped Drain ) ffijt^V— ^. • K 
HV*>'M§^TV^. -£<7)LDDfiji 
(C*y-hW«)IIIHCttt'f H"**— /U3 5#»j££ 

[00 15] ±fePffioy-hmfii3 3fc«tr/±IENM 
coy- h«fii3 4«4. ¥3¥#*«1 liiKflMSfiT^ 
S3£fiJBt4 l(CttlI3ivCVi&. ZW&WmA 1(4, 011 
^te'BKLi'' U 3 Vfrhtch . i^±IE*6i^ffi4 1 tcULh 
IBy- h«S 3 3 . 3 4 0»Jt3U»K3l^-itt!IWcai4 
27WBJ*$*VO*4. ClCDii4 2art3K:tt. ±ISPS 
(7) f, 3 3 i; _tf g n 12 <T> Y— V9Ml3 Ak\Z.W& 

[0016] ±imMm.m#%)M h^y^'x^<DPm<D 

y— YW&3 3t5£tfNM<n¥— htt$i3 4(4. 7 -t — 

ffilBt, y- h TO+^KfttfJSIM-* d tti=3r 
v*. PStf>y— Hf3 3kNfi«y-h«fli 

3 4 i: £?»4 20rt»fc:JB«Lfcffltf>S*SWJ14 3? 

j^iLtv^Ii:)!i^, Pmcoy— hWM3 3 fcNSUD 
y-hTO3 4fctt*tS*ufcWI«=*4a t * .Itf>«tf> 

[ooi7]-^ m^omib^mmmii. &%im±. 

TfflV>£>ft-TV»&, V & BMD (Buried Metal on 
Diffusion layey ) "C&ofcA*. *»Ui-C{i±eSMH L 

^ i o 7 ^ v$mm±.x\ mzzmmmny- 
bmrnffl^wfanterniM* w\-t h 1 1 & craa 

mttox^z. 

[0018] JKChSEEi 1 1: i oTIftHJ LitfilJSi^c?!/ 

H20j8lB&|gfiit®f®ia^J:oTieaj-ri.. H2t 
(4 . HfflSH l tci -oX %%W L fcfll j£S5q a B k i«lc 
{4[5)-«F-^$:#-^-r?». 

[00 19] H2lC7n-riat^ (PUlf^ 
yayffll) 11 1-14. PMOSFET«pHS12 
tNMOSFETcOffM^l 3 i: D R AM^IRtt 
1 6 £ SrUESRWC^flW* 7 4 — FttttK 2 1 

SftT^&. ±12 P M O S F E T<DBf8.x$M 1 2(C(4. 



PMOS+**/UtN&l AtfJB&Ztl* ±l2NMOSF 
ETtf)#j£fW*l 3CUt. NMOSft^«15* { 
Jg^Sft. DRAM^MI^l 6Ctf 

[0020] JJE^flefflK 1 1 ±fcl4y*- h*&S£®l 3 

1 #*, Wit* 5 nmtf)J*$tf5iffl:^U ayCJBricSifC 
V**. JJePMOSFET«0#j£«Wl 2*>y-h»S 
JB!3 l±lctiPfitf>y-MW3 3A^j£$it.. ±IEN 
MOSFET«M*«l 3y-MftlHB3 l±tC«N 
Soy— htgffi3 4*<^$ix. ±ffiDRAMCDJg|£ffi 
$1 6 Wl^t (i -b/l/ h 5 y i'Oi'- hVM5 3, 

5 4* ? ^§ilTV^. Zilt>&y-hWMli. 

1 OOnm^fSOiJf'Ji/'JayBlS lfc. fUsMlO 

So -eL/CPMcoy— h®E3 3i:NS0>y— HSME3 

4 kli, 7 -f -/H-'8if*J8i2 1 A±T\ WSWfcHHf 3 

i^DRAMcOJg^ffiiSl 6C0y— r-^K 
3 l±tct. J^t'J-t/KOy- hm€i53. 54*^*^ 

[002 1 ] JilBPSoy-r-ISffi3 3*5j:t/NSoy 
-h«Bi3 4c7)=S-Mffl!lCi3(tS i f i #**^l lWi. * 
n-eixOV— ^. • Hl^f >" (0^*B&) *^^$it"CV^ 

TV->i>„ *^^'J-fe^£7)y-r-€S5 3, 5 4C0M«J 
(C&lt&¥&tt&IK 1 1 Ct>i£SJc«5 6~5 8*>'^§ 
iVC^S. 'Srfc. ±ie=&y-h«®3 3, 34, 5 3, 

5 4 £?)(fflM^{4l!'fb^ U n 4 ^ b* ^ =r 
3 5*^^$ixTV>4. 

[002 2] ±IS^*n<^. PMOSFET1, NMO 
SFET2. DRAM^ ; E , J-fc/l'h5y^^3 , 4 

[0023] ±IS#«f*:«« 1 1 ±t=U. Jblfi P M O S 
F ET 1 % NMOSFET2. DRAM^ty-fe^h 
7V^3, 4$rS3*t^lC> S(HJilBBe*K6 1*« 

0 nmC0^$O®S'ft:>'U3y)K6 2. 0lji.{4" 3 0 n 
Jf§c0S-fbi^'J3>-J16 3, mHi3 0 0nm<T>m^cr> 
B P SG^6 4* > ^> ; 5r 0 . ^cOBPSG^6 4cO*ffi{4 

i F±a-^^:Si^•cv^4. 

[0024 ] JJEJB 1 il^lfe^lK 6 1 tU^ * 'J ^ h 

7>y^^3, a <r>vt!$m 57 \,zmt hoy? -rv-K— 

h5^^3. 4fi0te«Cil5 7tCt^$ixl.t' y htt 

9 ItiK fHtli?yrz.r-y#V4H FffiikX'BtftZti 
S ^(cJLfEIR 1 WSateiftlBI 6 1±CJ4. iJEt* 
•y r-&9 1 ^959S2«iatttUI(6 5*«$ilTV> 
h. 

[002 5] 4fc±iEaS2»BUft»4]«6 5A»^*Hiia 

16^6 1 KsWtT* ^y-fe/Uh 5 v 3 , 4<7)t»£ 
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aWI5 6, 5 8tCiit-2>3>^^ h*-;P6 6. 6 7*>' 
»j£3lvO*4. SI2JII8ltttUt4 6±k:id:. nv?? 
htf-^6 6, 6 7£iIl;TtejiW15 6, 5 8£&£tc< 
*l&3--\-^>-?8 4, 8 47i^^$ilTV^. .TO^ 

$ ix*: K-ft 'J 3 > k M-ft^ U 3 > t <0® JlJgtfr <o =5: £ 
^?f81tf*IBt8 2 k. *<0flffi£?I-3 h'-7*tfU 

[00 2 6] ±ie d f^>'^^^8 4{i^3®ra^K6 8 
fcJ:oTtfiia*VC^4. «I<7)fg3JfO*&*£|g?6 8l;i. 

K6 1 tptyznmsmwt&uie 8tx-tfmszmi tct 

-5Tgi^t^:^^4 it=ffl^-ri>. 

[0027] ±ieps<^y— hm@3 3 1 NS^y- h- 

®& 3 4 k 0#8i^±<7>±IE3l 3 6 8 4> 

mJMBfi*lil6 PM«0^-*-h«fii33 
k NScoy-h«ai3 4 kOW^fcii-rSif 4 2#Jgj£ 
$ftTV^. ^^»4 2^F*jgPlC{iS^ii^m«4 3 

y- h WS 3 4 k izmWi $ ixT v * & . 

[00283 ±iem3«^»)K6 8±tc«i. ±ies*> 
&^wi4 3£«5*4JiiaittHii6 9#»j«3irc 

Clcom4Jira^)3i6 9Kli, flRRkfCMOSIIl 

4 3(31b&ffiK 

TL70A*^j£$i"U -e^^fL7 ortcii^y/xfv 
*^££^mi47*^7 1#^j££*uO^. 

1 fc»tjW*i«7 2*^j£;*fx-C^-g>. 
[00 2 9 3 ±Mm2lz£^XWRLtz%3£mkWX' 

:?<DPl}<7>y-h®Bs3 3i>J:tfNMoy-h1tfiS3 4 
ti. 7 <-)VYtmm2 1 A±T'«I6*n;:#8i£ft.-0> 
■SClk^. PS^'-hm®3 3i:NS^y-h«Si 

3 4k <r)#EffiX\ hmm*<7)T-&Vi}tffo®ct & .1 
k(i3:^. PS^'-hm®3 3kNScoy- 
h®®3 4 k £?!4 2<?5rt»fc:»*Lfcai«i»ilMMi 

4 3T««Lrvi*ii:*»<9. pm<r>y-vnm3 3t 

(omnb^rnVM 4 3 -5 T y— h Wfefrfttlfflfa 
i) i i&-JTcoy-hmmi,zfcWct&ztlZ^\ ccOcfco 

PSoy-btt«&3 3kN3J<7>y-h€«i3 4ka { 

4*#j£-*-6flMc?*oTi. Pg<oy-MM3 3i: 
Nlcoy- hSffi 3 4 k tf)Hf ^ttft^WSStBWiSC 

[00303 <w=*»w^**3£a^wa*ai=«*> 



4. 

[003 1 3 H3£jjrf J: (fllx.tfS' 

OCOS (Local Oxidation of Silicon) i£} 
T. PMOSFET«Ml2tNMOSFET£7) 
JB&WA 1 3 k D R A MWJB«fI« 16k £ttSRW£# 
UW-4 7-f-/WHtt»«2 1*»iac^-S. *CDLOCO 

SRftii. flUtf , 9 5 O-Cco-yx-y hBMfcfcJ: Off 
3 . 

[0032] 4fcPMOSFET0)#j£fWKl 2CI1 

mStf & tztb<?) A * >&A £ ft ~> X P M O S f- 
«14*»j£-f*. 4fcNMOSFETO»*i«13 
(Ctt. Witf, P-7X;l^l^ (H^*B&) 

JEVth$rPS-ri>/i^'f ^^aA^ff^T NMO Sf- 
+ 5 H«fc:. DRAM<OMi 

1 6 O t f-A- 1 7 *JBriE^-ft . 

[0033] <JCV^T, ±IB^#*S«R 1 1 Jtfc:**- h*6 
^M3 li. «itf**4:»»koa^#!l»*8 5 0 

^X. ±3Ey-Me»Bl3 liWMMt^'J 5 

^,^Ji.{f^ECVD&tc:J:0. 1 0 0 nmnW-Zlzm 
jR-^i. £<08ECVD£*ci4jayR*i^i. -flkL 
T. ll^'XC^y^^ySrffl^, ^MiaJtlr 5 5 0'C 

/Xfyy'Jt'f HJH5 2S:, «itf«EC VDStcJ: 

of. 1 0 o nmco/j :»?y^fy 

S^lUf-f K**8W4«ECVD*fHi. Hflkt-T. 

fflv\ jSKia«Sr5 8 0X:fc:»SLfc. 
[0034] ^V^-Cl^^'X hifcftatfffcj: 0 . 

iiBi^^MirjBja-r*. **>el pmosfeto 

y-M!®3 3kNMOSFETOy-MSi34 k 

tt, 7^-;UH*fiWH2 1A±"C4i>BI$ii4J:5fc:. u 

(0^*b&) ^m^xmiiii^ yf-y^^fTo. cicox 

•y f - y x"C'ti . k k Sr x + v 7ii 

X^ZfflV^7tECR (Electron Cycrotron Resonance) X 
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- 3 3 t N M O S F E TOt'- h VM. 3 4 k Ji, 

RAM<J9^*'J-b;K^y— h^fl65 3, 5 4fc < ±l/ r 7— 
[00 3 5] .hfEUS'.Xh-?*?* 

NMOSFETtf)MW*l 3±<0**BBP LfcU 

iz±uy- h WM 3 4 . ±IE»^fllia« 2 1 ^Sr ?X 

^tcL-TNMOSFE T(7)Mrf(Mi& 1 3<7>¥^#:*&1 
1 t=t#*-f LT. y— MM 3 4 £>Pil»fc:*J 

(t«¥#M^Rl 1«0±1CNIWLDDI^ (EKS* 

;*y&A$fc.£. i^5i-^aA«, — h— 

XM£ 5x 1 0 13 <I/cm 2 , x*/Mr— £20keV 
[00 36] -eoflfc. ±12^v ? Xt>-?X?5:l&*-f S. 

t. PMOSFET<9J8&®igl 2±.<7)?i.imULtz\y 
i/Xh~?x7*&&LLtz&. Zcr>lsiSXh~?X7tti> 

tzisay- h mm 3 3 . jjeamHwwi 2if^vx 

^l;LTPMOSFET«i^l 2<^mW**«l 
llc-^-y-ft^^^^-f^^aALT, y-M«3 3 
0ffiBHztil1ri>¥tmi*&K 1 l^±ilt;PS^LDD^ 

t LX „ K-XM5xlO l3 I/cm ! . x*/l^— 
$r2 0keV{ci5^t/v:. ^cr>^k±.U^ : ^X Y-?X7* 
to*-* 4. 

[0037] ±f£#y- h«fii3 3 . 34, 53, 54 

£lf^CVD&(cJ:D*«Lrt:{i. mM^-vf-y-f 
tJ:"), y-MW3 3. 34. 5 3, 5 4£>ffl»fc:± 

BfcfefC, 1M H?*— /P3 5£»jaW*. 
[0 0 38] $fc(C. a#^5Uv-Xh!«S. "JV/77 
-f-a«tJ:-)t. NMOSFETO?Bj«««1 3±<0 

-/P3 5, ±!E« : F»«fi«2 l^Sr-7X7(cLTNM 
OSFET<0#|£1im 3<a*NM*fflEl 1 £b*£>f 
*y&ALT, y-h«ffi3 4^Pi«itCfc»t4 i l i 3»(*« 
«1 KOjJifc:. £0>y-MB«3 4ll!UCLDD(S«£ 

Jfrf4. **>IB. y-hWS3 4fct>t*j&*-f 
xl0 15 fH/cm2 . x*/Mr-£2 0 ke Vtc»j£L 
[0 0 39] ±3EU^h"7A^^|^i-*-4. 



<xv veil**) u y^57 -f -awe i -> 

t, PMOSFET^MIil 2±*>**§l!PLfcU 

IZlMiy- Mi3 3, .hffilM H^*-yW3 5 . _t£ 
*?#AiiI82 l^SrV^^tcL-CPMOSFETflWS 

SALT, y-MMSS^WfflfcfcJtfc^NMWHEl 
l<0±iC, £Oy-Mtff3 3flBfc:LDDfH«£l>L 

s. *0>bl y— ms3 3K:t>*'73ib& t -f *>sex? 

ft*. dO-f^-yiiAJi. — WfcbT. 

10 15 i/cm ! .. x^-J 2 0 k e Vti^L 
fc. * »«±EU^ h?x^ *H*t4 . 
[0040] DRAM^t 'J-feA-O&ijcflt, 

±SER9ILfc ± o=5r. l^'x Mfcffifc J:tf 'J y/97^ 
-atWci^T. DRAMtf)**y-fe>WO»1IOTS:#J£ 

ffl V vc ^NK4E3Efi(c ^- y a A-T -S i t \,Z «fc 0 D R A M 
[004 1] -?-Of*. RTA (Rapid Themal Annealin 

g ) iz x o , ioo ccT-i oi^e*«M!MaasriTV^. 

^,y-h««E3 3, 34, 5 3, 5 43£<7)# I ff,if>' , J 
a^ttlSJMtS^*. *3ty-h«i3 3. 3 4. 5 
3, 5 4»t»fc:t>f3j-vaALfe^«**q£»$fi4. i 

OiatcLT, PMOSFET1. NMO SFET2. 

[0042]^ »-CH4 HZjfitX o tc, «i ti"K-fb^ U 

3yM6 3*«£tf3 0nm<*)ffSfcHHlU *»7*U 

y^'jy-h^'^X (BPSG) M6 4$:0iJ^{f3OO 

nm<0ff$Ci^|L-rmi«iaM«Ml6 1 ^^fiSt-TSo 
MV^T8 5 Or^fiBRUHa+T 1 0tJ-OT--U y^ - 
^fi=a CI t t;«fc oT B P S GH6 4 U 7 n- LT-ecT) 

[0043] ji^ou-^'xh^li, axwvrjy 4 

-mmz±*)mi&Ltzi'i;xh-?x7 (m^m 

^x.yfy/l:J: , ) 1 miS^if6^^6 lwt'jt 
tVhyVJX93, ACDfo&m 5 7 izmtz 7 h 
(H^#P&) ZBfcfh. <Xwcil#tf>E«»j£ 
fitffitw J: 0 . ±ffi3B 1 JUattfUR 6 1 -Ltd , ±Ea y ^ 
7 h*-)U£-frLX* : £ , )*>l>hyyy'X? 3 , 40)t& 
tti5 7lcaUt-y MS9 1 SrtfiRtf:? y/Xf^-K 

KflBfrc»!«-r&. Mitf , z\<7)t°-y his9 i 

yj/xf-y^-'J^ h'$rJtaL^f^. MOUy'Xhl 
^S. tsXX/VVT'yy 4-i$.mzJ:*)&i£Lfzl' : yxh 



(7) 
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[0044] &v*-e±!ass i mffltmm 6 i ±tc ±ie 
[0 04 5] ±mm2mm^mme5i}^mimmfm 

56, 58Cltl)3y^7b*-;l'6 6,.675:M 
§<i>^2®ra*6^K4 6±(C, 

S-VWS 1£. flU.tfK-rjtf'JS' 

'J n y g-ffc^ U v 4: <TfflMIBrr . Z <r> 
b%. 8 0 0X:-^8 5 0X:<7)f&Qmtf i to*>&. 
I/-MS835: K— TrfC'J v'U n 5 <! i: £ 

iot. DRAMcoaf-W^*8 4£JBj£-$-£. 

[0 0 4 6] <Xv>T'±IE=¥-v>'^^84$rSam3a^ 
«UiR6 8£. WitfBPSGirc»jsJW-&. *<of*. 
8 5 0*CcDMiit#H5V£-e 1 Ofi-fawj 7D- jaaSrfi 1 
ot. ^3«ra^M6 80 ;s FS<kJ!!aSrtf 3. iifBSS 

1 JlfiJI&ifJg 6 1 WIS 3 JifSBfeSiJl 6 8 * -C'^'ff 
ISiai^J:oTiftB3L^^M4 ltffl^-tS. 

[0047] U-^'X MWBttWfciJ: 0±i£^3 

a. 'jy/77^-sicj:o, ±iep£*>y-h** 

3 3k NIO^- MSB 3 4 fc ^J5i®l*-Ltc:»^<7)ra 

[0 048] -tU-CJJEl'^Xh-ex? (0^*Bg) £ 
ffl^T, ±ieilI3JilSMeilWR6 8*»4>JISlJlBB*6»lR6 

•y^-y^T'li, BPSGjgSrx-y^-y^LTvKkS-ft 

[0049] (25 £^-r± 3 tc, JtE7 -f - 

/PH»ftlMi2 1 Al<7)±EPSwy-Mi3 3hNl 

bWM 3 3 i: NSoy- hWM3 4b<7)MJTlz&t&m 

4 2&<&3JWa£fM!(6 83&»4>IBlJiHJ«*IH6 1 tc» 

[0050] -eof&. uyxhTx^^iits. ±ie 
i 9 ^^f-^fcttuKi/c ZlX*cr>mm 

Jl£Xy?-A.y?LT. !B3J|iatetUlt6 8±(091tJI 

S-^-f^CtCiO, ?S4 2rt^tcHLj£SMtJl"C' 

AS1M4 3(i. ±fiPSoy-h*tt3 3fcNS<?3y 

[005 i ] m^xmeizta-rxoiz. ±izm3mwi&. 



mm 6 s±.\,z±im^>^mmm 43^1^4 jna& 
*B»6 9«:iaaBir4. muf^&immm 

(CMP : Chemical Mechanical Polishing ) (,Z£r>X 
DRAM <T>B&W& bW-,9 *^0»EMtfR« bcn&m 

[00 5 2] M^XlsisAb&ffiiiXXfV 7 4 — 

mnzi. v&4mmi&mi&6 9i,zmmii£Bf$.-f&tzib 

WX yf-y\' y^B#(CfflV»|,U-^Xh-7'X^$: (EK^ 

as) &&LLt:i£. %tiz-?x7i,zm^xm4mmtmii& 
e9t:m-H^v^-yy-thzb\ l zx ] o. mtb&x-m-m 
m4 3t,zmt&i%miL7 o£&i£t&. 

>- 7"C'i i x y f- >- (c W x J£ 7 ; M" o # — > Sr 

[0053] -ecotiL ±iai^'x v-?x7*mic$h . 

CVD-at=J: 0±ie^7L7Orttc^>'^T- 
vSrffi^ii^. x-yf-^' /7lc:i0^4iiR3^)16 9 

^LT±ISS^?L7 0 p«it=»lB^« <t o \z? y/Xf^ 

T&^^rs^mttr^^? i tmwith. ^^izm^coM 

11477/7 1C^-TI>K^72S:. PUtfTVl'S- 

[0054] ±Mmmmmx'mBMLfzwm^mx'it. p 

g^y- h«fii3 3 £ NScoy- hfl;€i3 4 b 

9 8. 4 ZBf&t h . * cr>tzfo , faW- h»P* S 
wy-h«fii3 3 4:N* S<0f- M:®3 4 £cDl§]-t\ 
^^T'X-rVv'U-^W H^5 24'$r3io-C^^c7)fflS 

l ?t atcffi^ii^^mii 4 3 $r p * mcoy-bmm 

3 3 4: N* m<nf— V W&3 4 b tclJMJW-* «k o izBfe 

•thzbfrk. p* m<D'y-bWM3 3bN+ mn-y— 

b WSs 3 4 b ti i cotfi^ji ASmS 43£:f)-LT 
tcffiRSit*. <t^>T, n^y^^^ia^f-v^^^ 
84^ffitt$ii&J: o&DRAMOj: a^^yj^Fi 

[00 5 5] ifc, V— X- KUW>-£j£j£-r£f!<7W 

— h<7)P + MO-y— hmSi3 3 tN* M«oy— MES3 
4t^> T/WS— ^ABBl fcfflvvcSBBW-i'.fcSa'SrV* 

[0056] <XM, fam- htfjy— MBffi**St 
■t&irk:. ^-MraH5:^l>^$:OTclJi B /1-ri>. £ 
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[0057] fiW- h £$MBLTJBJiW4 'J V ^ 

[oo 58] 07 <r> ( i ) ^^-fiat:, 

jBjaW-*fc«tf)!ll 0 5±C«±. PMOSfilOU 

NMOSflil oihtftm-t&vi/xvnt—yzifo 

M 1 0 6 tliMIU^X h^ffl^S. 

fflv^i,. -e^m, H7£7) ( 2 ) t^-rj: 3c. n%~?x 

#>-7 ^-U^.Mll82 0 2 fc isy 9-m&2 0 3 Tit 
J*£*U y7^-MliS2 0 2tj/7^-I^2 0 3 
k<0*g-?K'{iffl*U 80 de g. ( = tt ) J: 5*8 

Jo, 7X?<Ojg^#2 0 4ti?oAJKT^f£$il-C^ 

6. ^^io^^'J'fflV^SIjietl^ H70 ( 3) 

<* o (C. {4ffl* { 0 d e g . co««£jg3&7fci: ttffl 

AU80deg. c^^OS^i: 0 h 0 ««T 

07O (4) {CJjrf 5UC0^ii^^ftT 
*>ML^ac:i:CJ;-o-C,.Hul2ll7c7) ( i ) azwtXo 

ji^H7tiO t>«Bv^pgd$r)S^-r?»^i:*^SgH 
diOi^CLTPMOS^l 0 1 tNMOSI 
ttl 0 2fc^^i§t-rSttS(2l^vXhKl 0 6^- 
zy/UL'^h7X7 1 07, 10 8Sr^-TS. 

=5rfe±ie ( 3 ) mxuMmzfmz^j&Lfzxmmzfjk 

U «ttty— h«*l*l<o£££*U ±IS (4 ) 0T 
[0 0 5 9] ^Of^. IMlUiSAh-rX? 1 0 7, 10 

y— hm«i3 3A, 3AA^m^t^>. ZCDtZ. NM 
OS^$i:PMOS^$i:<7)y-hfl;fii33A, 34A 

ti, 7-f-/l^F^iffi2 1 A_h-C4Hi$*i.4. J31RL mi 
MOSIslSSSr^fiic-tS. 

[00 60] ±ie^ai,l/X{iffl^7 bi££ffl^l>7'o 
T'y- h^S 3 3 A i: y- 3 4 A k i-frmi&fjSLX' 

# 4<ot. y- h ««swtoa5«£M'M-4 d t 

[006 1] □•/'•/^f^XtDRAMz'ilt 



[0062] 

ii. 7 * F^n±T'PSoy- fs® t Ns^y 
hWMtNmc?>-y-hv&t<Dtts.mx\ y-h*s+ 

[0063] *5K8^)^m»fl^Jl<o«3t*Sfc: <kftJ£ . 

D RAMO^-V^S*'* Zmfcth B£Osi&7*n-fe;*B$l;: 

«fiBt«±^$ix-CV^?,*t^{c^:-5rv>|)C0X\ y-h 
v>co-C\ y-hSfii^«gE«J^Offiff?r^Ml:-n.C:i: 

[0064] ttzmsis? bmzm^&yv-txizjiii 
[lasofsm^ittBj] 

[HI 3 *5ra<0^f«!|{l{=«R*)S3»BeilS^«"«» 
JicBfiBEIT**. 

[02] Di/'77f^X(;DRA M ?g® Ltt&W 

<n¥mfoms.izi£±> h mm&mcom&ffismmmxh 

[03] *w%<n^wmm.<m^mz\%frhmm 
&nm®ffifmmm < 1 ) t**. 

[04] *lft^OiN»*i$JI<oi8Jft*-i£k:ffi*)4SlieB 
JBO«*«lJ«llf1fiH ( 2 ) . 
[05] *^cO^(*:ilgOS^)t^S(C^t>.g»^J60 

!B<o«WM«iS»riBEI ( 3 ) 

[06] *wR<n*mfcmm.<nn&ii'&zmbh'mm 
[07] *fiHB<o*»«^B<o«a*-aicf**>4iaffi>' 

7h}£cOlftBfl0T'J>&. 
[08] ISIi£7)l^0-C'J>l>. 

[t¥-?^IK B ^] 

1 1 2"-PMOSFETc0ffM®«c. 

1 3- •NMOSFETOJg^lS. 2 1 -7 -f -/I/ Kt6 
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11-195713 



3 3"-PS<^-b€£L 3 4 — Nfioy— K 



4 1-*iHJL 4 2-* 4 3-«^i 



[El ] 



4i ttmm 

31 



42 at 

43 tf^^Mfl 

^l(2IAI 7 -JUKI 

34 N5!0!>y-h«a 




13 NMOSFET^^QUS 
12 PMOSFETtDJBdWW 



(I > 




(2) 




[02] 



82 83 




16 £U52,3I ' v5L^ 
53 D7 54 



17 



12 ( 2H21A) 13 
14 



[S3] 



53 



54 



55 52 55 52 



55. 
55 52 



34 



55 52 




(10) 



1 1-195713 



[04] 



. 82 83 




(11) 



1 1-1 9 5 7 1 3 



l®7) 



107(106) 108(106) 




